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Description 

The present invention relates to a composite elastic material, stretchable in at least two directions and a 
method of making same. 

5 Plastic nonwoven webs formed by nonwoven extrusion processes such as, for example, meltblowing 
processes and spunbonding processes may be manufactured into products and components of products so 
inexpensively that the products could be viewed as disposable after only one or a few uses. Representa- 
tives of such products include diapers, tissues, wipes, garments, mattress pads and feminine care products. 
Some of the problems in this area are the provision of an elastic material which is resilient and flexible 
w while still having a pleasing feel. One problem is the provision of an elastic materia! which does not feel 
plastic or rubbery. The properties of the elastic materials can be improved by forming a laminate of an 
elastic materia! with one or more nonelastic. materials on the outer surface which provide better tactile 

— properties:-— — — ____ _____ — _„ 

"^"^""""Nc^w^ 

75 considered nonelastic. The lack of elasticity usually restricts these nonwoven web materials to applications 
where elasticity is not required. 

Composites of elastic and nonelastic materials have been made by bonding nonelastic materials to 
elastic materials in a manner that allows the entire composite material to stretch or elongate, typically in one 
direction, so they can be used in garment materials, pads, diapers and persona! care products where 

20 elasticity may be desired. 

In one such composite material, a nonelastic material is joined to an elastic sheet while the elastic sheet 
is in a stretched condition so that when the elastic sheet is relaxed, the nonelastic material gathers between 
the locations where it is bonded to the elastic sheet. The resulting composite elastic material is stretchable 
to the extent that the nonelastic material gathered between the bond locations allows the elastic sheet to 

25 elongate. An example of this type of composite material is disclosed, for example, by U.S. Patent No. 
4,720,415 to Vander Wielen et al., issued January 19, 1988. 

Another elastic sheet could be used in place of the nonelastic gatherable material in the composite of 
Vander Wielen et al. so that the resulting composite material may be capable of stretching in more than one 
direction. However, a composite formed solely from elastic sheets would have the undesirable plastic or 

30 rubbery feel which was intended to be eliminated by producing composites of elastic and nonelastic 
materials. 

DEFINITIONS 

35 The term "elastic" is used herein to mean any material which, upon application of a biasing force, is 
stretchable, that is, elongatable, at least about 60 percent (i.e., to a stretched, biased length which is at least 
about 160 percent of its relaxed unbiased length), and which, will recover at least 55 percent of its 
elongation upon release of the stretching, elongating force. A hypothetical example would be a one (1) inch* 
sample of a material which is elongatable to at least 1 .60 inches and which, upon being elongated to 1 .60 

40 inches and released, will recover to a length of not more than 1.27 inches. Many elastic materials may be 
elongated by much more than 60 percent (i.e., much more than 160 percent of their relaxed length), for 
example, elongated 100 percent or more, and many of these will recover to substantially their initial relaxed 
length, for example, to within 105 percent of their initial relaxed length, upon release of the stretching force. 
As used herein, the term "nonelastic" refers to any material which does not fall within the definition of 

45 "elastic," above. 

As used herein, the terms "recover" and "recovery" refer to a contraction of a stretched material upon 
termination of a biasing force following stretching of the material by application of the biasing force. For 
example, if a material having a relaxed, unbiased length of one (1) inch is elongated 50 percent by 
stretching to a length of one and one half (1.5) inches the material would be elongated 50 percent (0.5 inch) 

so and would have a stretched length that is 150 percent of its relaxed length. If this exemplary stretched 
material contracted, that is recovered to a length of one and one tenth (1.1) inches after release of the 
biasing and stretching force, the material would have recovered 80 percent (0.4 inch) of its one-half (0.5) 
inch elongation. Recovery may be expressed as [(maximum stretch length - final sample length)/(maximum 
stretch length - initial sample length)] X 100. 

55 As used herein, the term "nonwoven web" means a web that has a structure of individual fibers or 
threads which are interlaid, but not in an identifiable, repeating manner. Nonwoven webs have been, in the 

M inch = 2.54 cm 
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h as for example, meltblowing processes, seconding 
a hv a variety of processes such as, for examp 

, more particularly, ™'° w »" T* 2 Ln libers" means »w l°"™*> „ r „ am8 r« into a high 

meltblown fibers, bucn v d b re ference. f b wWch a re formed by 

disclosure of wh,ch ^^"^bonded fibers" refers to small- .ameter fibe r^^^mmM^ 

latent No. 3.692,618 to Dorschner et al. ^ 
reference. , .. inte rfiber bonding" means bonding proa fibe r entangling 

As used herein, the term sne Jf materiar re t er s to any material wh.cn nos dire ction of 

neckdown. Processes that may ^ 
30 drawing processes. means any matenal wh c ^ ^ 

^ncTbetween the ^ -<™e^e necKable mato^ „ ^ 

dividing that f b C p0 site elastic material" ^"J^^x* to at least one necked 
36 As used .^7^7 dire C c ° tion P s and which has at least the necked materia, .s 

and recover in at least two ° arra nqed in a nonlinear conf The com posite elastic 
serial at **«*T°Xo^ Sons where it is *^»!%^%^ for exampie. the 
aathered between at least two o. reC overy in at leasi °» c ^ material to 

SLria. of the P^r*E Z JTX» the n8Ctad "* intt I S one tZ direction, for 
„ machine ^'^J^JSlSJ* has stretch -"- f '^^JSL (e.g.. typically in the 

sc raprgtSa,^ 

- e,3StiC She6t CaUS6S 

45 width (i.e.. th ^ nec "l^cover to its necked width. t0 , ratio determined by 

rt^n^.r^r^pUrt elongation" as used herein refer t ^ ^ particular 

The terms "elo ngafo °' P t)c materia r s extended 1 and unexte" dimensio n. 
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shall include all possible geometrical configurations of the material. These configurations include, but are 
not limited to, isotactic, syndiotactic and random symmetries. 

As used herein, the term "consisting essentially of" does not exclude the presence of additional 
materials which do not significantly affect the desired characteristics of a given composition or product. 
5 Exemplary materials of this sort would include, without limitation, pigments, antioxidants, stabilizers, 
surfactants, waxes, flow promoters, solvents, particulates and materials added to enhance processability of 
the composition. 

The invention provides a composite elastic material capable of stretching in at least two directions 
according to independents claims 1 and 15, and a method of making same according to independent claim 
70 16. Further advantageous features of the invention are evident from the dependent claims, the description, 
examples and drawings. The claims are intended to be understood as a first non-limiting approach of 
defining the invention in general terms. 
——TH&- pres ettir invention prov id es elasticized' m a terials~and~ esp eci ally a composite- elastic-material 
includinj^^ sheet. — ——————— __ 

75 In accordance with the present invention there is provided a method of producing a composite elastic 
material adapted to stretch and recover in at least two directions, the method including the following steps: 
applying a tensioning force to at least one neckable material to neck the material; 
elongating an elastic sheet; 

joining the tensioned, necked material to the elongated elastic sheet at least at three locations arranged 
20 in a nonlinear configuration; and 

relaxing the elongated elastic sheet so that the necked web is gathered between at least two of the 
locations. 

The tensioned, necked material may be joined to the elongated elastic sheet by overlaying the 
materials and applying heat and/or pressure to the overlaid materials. Alternatively, the layers may by 
25 joined by using other bonding methods and materials such as, for example, adhesives, pressure sensitive 
adhesives, ultrasonic welding, high energy electron beams, and/or lasers. 

The elastic sheet used as a component of the composite elastic material may be a pressure sensitive 
elastomer adhesive sheet. If the elastic sheet is a nonwoven web of elastic fibers or pressure sensitive 
elastomeric adhesive fibers, the fibers may be meltblown fibers. The meltblown fibers may include 
30 meltblown microfibers. 

The necked material used as a component of the composite elastic material is formed from a neckable 
material. The neckable materials may be any material that can be necked, including knitted fabrics, loosely 
woven fabrics, and nonwoven webs. Neckable nonwoven webs include, for example, bonded carded webs, 
spunbonded webs, or webs of meltblown fibers. The meltblown fibers may include meltblown microfibers. 
, 35 The neckable material may also have multiple layers such as, for example, multiple spunbonded layers 
and/or multiple meltblown layers. The neckable material may be made of polymers such as, for example, 
polyotefins. Exemplary polyolefins include polypropylene, polyethylene, polybutylene, ethylene copolymers, 
propylene copolymers, and butylene copolymers. 

The neckable material may be necked by applying a tensioning force in a direction perpendicular to the 
4o desired direction of neckdown. The necked material is joined to an elongated elastic sheet at least at three 
locations arranged in a nonlinear configuration so that when the elongated elastic sheet is relaxed, the 
necked material is gathered between at least two of those locations. 

The resulting composite elastic material has stretch and recovery in at least one direction, for example, 
the machine direction, to the extent that the gathers in the necked material allow the elastic material to 
45 elongate. The composite elastic material also has stretch and recovery in at least one other direction, for 
example, in a direction generally parallel to the neckdown of the necked material. The neckdown of the 
necked material may be in the cross-machine direction and the composite elastic material may be stretched 
in that direction typically to about the necked material's initial width. The composite elastic material is 
adapted to recover to about its initial width (i.e., the necked material's necked width) because the recovery 
50 of the elastic sheet causes the attached necked material to recover to its necked width. 

FIG. 1 is a schematic representation of an exemplary process for forming a composite elastic material. 

FIG. 2 is a plan view of an exemplary neckable material before tensioning and necking. 

FIG. 2A is a plan view of an exemplary necked material. 

FIG. 2B is a plan view of an exemplary composite elastic material while partially stretched. 
55 FIG. 3 is a representation of an exemplary bonding pattern used to join components of a composite 
elastic material. 

Referring to Fig. 1 of the drawings there is schematically illustrated at 10 a process for forming a 
composite elastic material capable of stretching in at least two directions. 
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According to the present invention, a neckabte material 12 is unwound from a supply roll 14 and travels 
in the direction indicated by the arrow associated therewith as the supply roll 14 rotates in the direction of 
the arrows associated therewith. The neckabte material 12 passes through a nip 16 of a first S-roll 
arrangement 18 formed by the stack rollers 20 and 22. 
5 The neckable materia! 12 may be formed by known nonwoven extrusion processes, such as, for 
example, known meltblowing processes or known spunbonding processes, and passed directly through the 
nip 16 without first being stored on a supply roll. 

An elastic sheet 32 is unwound from a supply roll 34 and travels in the direction indicated by the arrow 
associated therewith as the supply roll 34 rotates in the direction of the arrows associated therewith. The 
70 elastic sheet passes through the nip 24 of a second S-roll arrangement 26 formed by the stack rollers 28 
and 30. The elastic sheet 32 may be formed by extrusion processes such as, for example, meltblowing 
processes or film extrusion processes and passed directly through the nip 24 without first being stored on a 
supply roll. 

^The-neckable^materiaM2~passes4hrough=th^ 

75 path as indicated by the rotation direction arrows associated with the stack rollers 20 and 22. From the first 
S-roll arrangement 18, the neckable material 12 passes through the pressure nip 40 formed by the bonder 
rollers 42 and 44 of a bonder roller arrangement 46. At the same time, the elastic sheet 32 passes through 
the nip 24 of the second S-roll arrangement 26 in a reverse-S path as indicated by the rotation direction 
arrows associated with the stack rollers 28 and 30. From the second S-roll arrangement 26, the elastic 

20 sheet 32 passes through the pressure nip 40 formed by the bonder rollers 42 and 44 of a bonder roller 
arrangement 46. 

Because the peripheral linear speed of the rollers of the first S-roll arrangement 18 is controlled to be 
less than the peripheral linear speed of the bonder rollers 42 and 44 of the bonder roller arrangement 46, 
the neckable material 12 is tensioned between the S-rolf arrangement 18 and the pressure nip 40 of the 

25 bonder roll arrangement 46. In a similar manner, the peripheral linear speed of the rollers of the second S- 
roll arrangement 26 is controlled to be less than the peripheral linear speed of the bonder rollers of the 
bonder roller arrangement 46 so that the elastic sheet 32 is tensioned and elongated between the second 
S-roll arrangement 26 and the pressure nip 40 of the bonder roll arrangement 46. 

By adjusting the difference in the speeds of the rollers, the neckable material 1 2 is tensioned so that it 

30 necks a desired amount and is maintained in such tensioned, necked condition while the elongated elastic 
sheet 32 is joined to the necked material 12 during their passage through the bonder roller arrangement 46 
to form a composite elastic laminate 50 which passes to a wind-up roll 52 which is rotating at a peripheral 
liner speed that is about the same or less than the peripheral linear speed of bonder rollers 42 and 44. 
Alternatively, the composite elastic laminate 50 may pass to a holding box (not shown) to allow the 

35 elongated elastic sheet 32 to retract and gather the necked material 12. 

Other methods of tensioning the neckable material 12 may be used such' as, for example, tenter frames 
or other stretcher arrangements that expand the neckable material 12 in other directions such as, for 
example, the cross-machine direction and cause the neckable material 12 to neck in the perpendicular 
direction (e.g., the machine direction). 

40 Conventional drive means and other conventional devices which may be utilized in conjunction with the 
apparatus of Fig. 1 are well known and, for purposes of clarity, have not been illustrated in the schematic 
view of Fig. 1 . 

If the bonder rollers 42 and 44 are heated bonded rollers which thermally bond the necked material 12 
and the elongated elastic sheet 32, then upon emerging from the pressure nip 40 of the bonder roller 

45 arrangement 46, it may be desirable for the composite elastic material 50 to immediately pass to a holding 
box where the composite elastic material 50 is maintained in a relaxed unstretched condition long enough 
for the elastic sheet to cool sufficiently to avoid its cooling while it is in a stretched condition and thereby 
lose all or some of its ability to contract from the stretched dimensions which it had assumed during 
bonding. It has been found that elastic sheets, particularly low basis weight elastic sheets, may loose their 

so ability to contract to or return to their original unstretched dimensions if they are maintained under tension 
at or above their softening temperature for any significant length of time. A brief recovery period in a 
relaxed, untensioned condition immediately after bonding has been found to be desirable to allow the low 
basis weight elastic sheet to contract and gather the necked material so the bonded web attains its 
elasticity in that direction to the extent that the necked material which is gathered between the bond 

55 locations allows the elastic sheet to elongate. 

The neckable material 12 may be a nonwoven material such as, for example, spunbonded web, 
meltblown web or bonded carded web. If the neckable material is a web of meltblown fibers, it may include 
meltblown microfibers. The neckable material 12 may be made of fiber forming polymers such as, for 
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55 



Useful polypropyte„ es ,„,„,,,,, „ 3' °2™ era ; P'»Pyl»™ copolymer* and butyL c3vn^ 
J* desfcna,™ pc- 973 , pota^Jf. ^ from „ „ imonl Cor^rlZS S 

m a JJLi^r a mDle M^lf r 1 """*"' the "°"-«c neokable material u „ . ,., 
web. bonded Led "* **- <° - ^tone ay o, SSZ 

materia having a first lavor ' T matena »- For example, neckable material ™ \ '"eiioiown 

ounces per s^JCtSr ^ 3 ^ «^ X?2^^ 
■bout 4, jjrjnd a second ,a er oU^ZZ ZCZTT ^ 8 ^ Wei ^ ^om aboufo 2 to 
■^^sa^^^^oj^^-^^^ hav '"g a basis weight of about 0 2 ,o about 
spunbonded web havingTbasiT^^ 

basis weight of from about 0.2 to aZt 8 osy ™ *°" ° 2 t0 abo;;n ^y^So^^^t 

The neckable material 12 mav aten h» a \* - 
fibers or a mixture of fibers and Z^s ^T ° f 3 mixture °< or more different 

part,culates to the gas stream In^STS,^ T""* ^ f ° med by addin ° fibers So 
commingling of meltblown fibers and othe "£^0 T S ° that an inti ^e elnZ 

20 for example, hydrocolloid (hydroqel) oartir ZT ' 9 " °° d pU,p> sta P ,e fib ers and particulates surh « 
Prior to collection of the rneltblowX S^^SS^ * " 

dispersed meltblown fibers and other m«, , C0,,ect,n 9 devic e to form a coherent web of random. 

it me neckable material 12 k fl „ An 
« ^9 to form a coherent web lu^ZTjl ^VT ^ b ° ^ * '^rfiber 
produc ed by entanglement between individua T^Zll^T n6Cking - ,nterfiber Ending may be 
mertbbwn process bu, may be f^enSS'^^^l ^ fiber * Inherit i" the 

entangling or needlepunching. Alternatively anio? ^dTtS,^ T 68 SUCh as ' for exa ™P'e. hydraulic 

- rSxrstfr coherence ° f " e s ssr bondins or a bondin9 a9ent ^ 

Generally, any sui,ab.e elaSerfc ZZ^T^T ^ * form 

hLHfn meriC fiberS ' threads ' fi,am «nts, X s "and ^1 C ° ntamin9 the sa ™ ™V be utilized for 
threads, filaments, and/or strands of the invention Jh h& nonwoven webs of elastomeric fibers 

containing the same may be utilise illZT ? SU ' ,ab,e elast0 ™™ film forming resins or 

» have basis weights ranging ^^XSi: fi ' mS ° f inV6nti0n - Use,U ' ^ Z 

from about 5 gsm to about 150 gsm. 9 ^ Per Square meter > * about 300 gsm, for exlpfe 

For example, the elastic sta** r> 0 ^ u 
A' where a and A' are each XS^^^S TT W ^ "» *™' a A-B- 

poly (v,nyl arene) and where B is an elastomer p on Wh ' Ch COntains a st V ren io moiety such as a 

o alkene po.ymer. The elastic shee^ ^t2r^^"'^*«^ 
butyleneypolystyrene) block copolymers Z t e sTei. leTTr' (P0l ^"^'y(ethyre: e 

thane elastomeric ^Sn^lS'S? 7S '° ^ Sheet 32 -.ude poiyure- 

Goodnch & Co., polyamide elastomeric mateS 'such IT "** *" tr8demark ESTANE 
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and a* .east one vinyl monomer such a or ampTe^ * I^ 6 ' ,r0m 6,astic ^yZl ^Zet 
aads and esters of such monocarboxy c ^ adds Te ^ ?' alipha,ic monocarboxylc 

from those e.as,ic copolymers are disclosed n for exampte S sT ^ 0f e,astic 
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the elastomeric polymer. Useful blending polyolefin materials include, for example, polyethylene, poly- 
propylene and polybutene, including ethylene copolymers, propylene copolymers and butene copolymers. 
A particularly useful polyethylene may be obtained from the U.S.I. Chemical Company under the trade 
designation Petrothene NA 601 (also referred to herein as PE NA 601 or polyethylene NA 601). Two or 
5 more of the polyolefins may be utilized- Extrudable blends of elastomeric polymers and polyolefins are 
disclosed in, for example, U.S. Patent No. 4,663,220 to Wisneski et al M hereby incorporated by reference. 

The elastic sheet 32 may also be a pressure sensitive elastomer adhesive sheet. For example, the 
elastic material itself may be tacky or, alternatively, a compatible tackifying resin may be added to the 
extrudable elastomeric compositions described above to provide an elastomeric sheet that can act as a 

to pressure sensitive adhesive, e.g., to bond the elastomeric sheet to a tensioned, reversibly necked nonelastic 
web. In regard to the tackifying resins and tackified extrudable elastomeric compositions, note the resins 
and compositions as disclosed in U.S. patent No. 4,787,699, hereby incorporated by reference. 

AnyJacJ^exj^sin^can bejj^^hich incompatible with the elastomeric polymer and can withstand the 

===^high^processinQ^fe#yT=ext^ 

75 copolymer) is blended with processing aids such as, for example, polyolefins or extending oils, the tackifier 
resin should also be compatible with those processing aids. Generally, hydrogenated hydrocarbon resins 
are preferred tackifying resins, because of their better temperature stability. REGALREZ™ and ARKON™ P 
series tackifiers are examples of hydrogenated hydrocarbon resins. ZONATAK™ 501 lite is an example of a 
terpene hydrocarbon. REGALREZ™ hydrocarbon resins are available from Hercules Incorporated. 

20 ARKON™ P series resins are available from Arakawa Chemical (U.S.A.) Incorporated. Of course, the 
present invention is not limited to use of such three tackifying resins, and other tackifying resins which are 
compatible with the other components of the composition and can withstand the high processing tempera* 
tures, can also be used. 

A pressure sensitive elastomer adhesive may include, for example, from about 40 to about 80 percent 

25 by weight elastomeric polymer, from about 5 to about 40 percent polyolefin and from about 5 to about 40 
percent resin tackifier. For example, a particularly useful composition included, by weight, about 61 to about 
65 percent KRATON™ G-1657, about 17 to about 23 percent polyethylene NA 601, and about 15 to about 
20 percent REGALREZ ™ 1 1 26. 

The elastic sheet 32 may also be a multilayer material in that it may include two or more individual 

30 coherent webs and/or films. Additionally, the elastic sheet 32 may be a multilayer material in which one or 
more of the layers contain a mixture of elastic and nonelastic fibers or particulates. An example of the latter 
type of elastic web, reference is made to U.S. Patent No. 4,209,563, incorporated herein by reference, in 
which elastomeric and non-elastomeric fibers are commingled to form a single coherent web of randomly 
dispersed fibers. Another example of such an elastic composite web would be one made by a technique 

35 such as disclosed in previously referenced U.S. Patent No. 4,741,949. That patent discloses an elastic 
nonwoven material which includes a mixture of meltblown thermoplastic fibers and other materials. The 
fibers and other materials are combined in the gas stream in which the meltblown fibers are borne so that 
an intimate entangled commingling of meltblown fibers and other materials, e.g., wood pulp, staple fibers or 
particulates such as, for example, hydrocolloid (hydrogel) particulates commonly referred to as super- 

40 absorbents occurs prior to collection of the fibers upon a collecting device to form a coherent web of 
randomly dispersed fibers. 

The bonder roller arrangement 46 may be a patterned calendar roller such as, for example, a pin 
embossing roller arranged with a smooth anvil roller. One or both of the calendar roller and the smooth anvil 
roller may be heated and the pressure between these two rollers may be adjusted by well-known means to 

45 provide the desired temperature, if any, and bonding pressure to join the tensioned, necked material 12 to 
the elastic sheet 32 forming a composite elastic material 50. 

Tensioned, necked materials may be joined to the tensioned elastic sheet 32 at least at three places by 
any suitable means such as, for example, thermal bonding or ultrasonic welding. Thermal and/or ultrasonic 
joining techniques are believed to soften at least portions of at least one of the materials, usually the elastic 

50 sheet because the elastomeric materials used for forming the elastic sheet 32 have a lower softening point 
than the components of the necked material 12. Joining may be produced by applying heat and/or pressure 
to the overlaid tensioned elastic sheet 32 and the tensioned, necked material 12 by heating these portions 
(or the overlaid layer) to at least the softening temperature of the material with the lowest softening 
temperature to form a reasonably strong and permanent bond between the re-solidified softened portions of 

55 the elastic sheet 32 and the necked material 12. 

The tensioned, necked materials should be joined to the tensioned elastic sheet at least at three 
locations which are arranged so that upon release of the tensioning force on the elastic sheet, puckers or 
gathers form in the necked material between at least two of the locations. Additionally, the three locations 
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should be arranged so that when 
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attainable machine dL, 0 n L£S J "f ° f the necked material limits ^ XL h " ?° Ut 200 percent of 
a "stop" ,o prevent furthTofeT. * C ° mposite «. because VZ%T** eXamp,e - the 
effect of stretching forces whinh T?'" 6 S,r6tChin 9 of *e elastic shee^ in t ~ mat6rial wou,d a « as 
The relation bJ^^^'f-" *e failure streets ZtV'™™ U ^ *° 

<o neckdown determines the a Ppro STtP , 7™'°™ ° f the necka ble materS' ?2 tn f 1^ 

ne ^^~i^- stretch of the ~ 

« machine direction) an^that ^ n h P 9 ( enera " y Para,tel to the neckdown of the n * ? k? 0 "* 250 PerCent 0f its 
Percent of its initial V^T^ 0 " 9 ^ about 100 P^cent (i TsZtc^T T material (e 9" cro ^- 
neckable material sl^J'T* P«P°™Mzr direrton* to ^ V that is about 200 
tor example. 250 c^ZeToZTfl "« necess ^ *> s^e in Rq o h a direCti0n) ' 3 width «* 
Fi9. 2A. The neck « d own to a narrow' wfdfh "B- oiT I** " A " SUCh as - 

» ^ tensioned. ne^rma ° * C ' F ^ of a ^t 100 cm snown in 

-y be approxim" £ ° f ^ "SSSS trf ^ t0 3b0Ut *• 

material shown in Fig! 2A an^l 2 ?• etCh3b ' e t0 at ,eas t a wWn^T??^ *" e,aS,ic sheet 
• apart locations arranged in " 1 , Sh88t (not show ") are ove laid and^o • ^ he te " Si0ned ' ne oked 
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25 



, nr nathers to form in the necked material 
A , prs are allowed to relax causing puckers or gathe s ^ schematically 

The joined layers are a "°^ a Tne resu lting composite elastK i rn , easUne 

between at ieast two o ta^lx*- ^ ^ „ B „ Qf cm«J • stretchable 

and not necessarily to scale mF g mate ^ ^ an alonga^ oljboul^P to ^ to 

original 250 cm «dft A ° *° necked widt h »B«). The <f^£*£ £ ate ^ ^ ^ 
to about 250 percent of its ntal Qf the e ^ c sheet torts ^ (S 

its initial width B o aboul MO cm b ^ „ B „ Add.t.onaH y _ ^he comp ^ ^ 

attached "^^J^Ttle machine direction whic h« ^ e*jn hat h ^ ^ ^ 
stretchable to abort 100 ^^"U jn that d.rect,^ A s ca " before R 1S 

tne necked material ^J e J^\ UoM be capable of stretching in the ^ cross m ^ m ^ 

_. ma teria[.snould be .greater^ tQ have ^ and 

, 5 direction. material may allow the composite eia for example ,n 

The gathers in tne necKea not substantially parallel to .the mac of tne neC ked 

recovery in a range of directions thai are ^not 4g . s , milarly> the neat ^ 

TdiLtion that differs J^^SS* have stretch anc '^^ers from the 
material may *»°^ he Section of neckdown. for ^f^ttterial and the direction of 

material. 

EXAMPLES 1 -5 an e|astjc sheet t0 at least one 

The rrr,rrn ^sr^i - sss rrr. 

tne direction to be tes *d)m *« «* * 9 jn grams . A 4 nch 0*0^ danced and calibrated 

in the direction to be tested and weig ^ ^ ^ t was zeroe , ^ ^ ^ a 

crosshead speeds ^f!^ ^ C Tne maximum extension tan* to, 1 ^ G rab Tensile Test. The 
according to the ^ ar ^g 56 perce nt of the "elongation to break ftom ^ ^ on ^ 

distance ^^^^^S^ ^ ,en9th * ' J fo^ and Peak Energy Absorbed in 
samples were cycled y ^ ^ jn pounds or*, and ^ 

- - - Men 

Peak Total Energy Absorbed lie j elongation) curve up to k va , ues 

maximum load. i » £ ^ basjs weignt of the samp.e 
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of force (lbs f ) which have been normalized for the basis weight of the material resulting in a number 
expressed in units of IbS|/(osy). 

Elongation or Peak Elongation has the same general definition as previously set forth in the "Definition" 
section, and may be more specifically defined for the Examples and associated Tables as the relative 
5 increase in length of a specimen during the tensile test at Peak Load. Peak Elongation is expressed as a 
percentage, i.e., [(increase in length)/(original length)] X 100. 

Permanent Set after a stretching cycle as used in the Examples and associated Tables is defined as a 
ratio of the increase in length of the sample after a cycle divided by the maximum stretch during cycling. 
Permanent Set is expressed as a percentage, i.e., [(final sample length - initial sample length)/(maximum 
io stretch during cycling - initial sample length)] X 100. Permanent Set is related to recovery by the 
expression [permanent set = 100 - recovery] when recovery is expressed as a percentage. 

In Tables 2, 3, 5, 6, 8, 9, and 1 1 , (which provide the results of the cycle testing), the value reported for 

Elongation (i.e., peak elongation to break) measured during the fifth (finalfstretch^ 
rs Tables, the cycle test results reported in the "To Break" column for the elastomeric sheet are the values 
read from the Instron test equipment when the elastomeric sheet was elongated to the Peak Elongation (i.e., 
elongation at peak load when the sample was tested to break) measured during the fifth (final) stretch cycle 
for the composite elastic material which incorporated that particular elastomeric sheet. 

20 Example 1 

Neckable Spunbonded Material 

A neckable web of conventionally produced spunbonded polypropylene having a basis weight of about 
25 0.4 ounces per square yard (osy) was tested on an Instron Model 1122 Universal Testing Instrument. The 
tensile test results for the spunbonded web before necking are reported in Table 1 under the heading 
"Spunbond Control No. 1 ". The machine direction total energy absorbed is given in the column of Table 1 
entitled "MD TEA". The machine direction peak load is given in the column entitled "MD Peak Load". The 
machine direction peak elongation is given in the column entitled "MD Peak Elong". The cross-machine 
30 direction total energy absorbed is given in the column entitled "CD TEA". The cross-machine direction peak 
load is given in the column entitled "CD Peak Load". The cross-machine direction peak elongation is given 
in the column entitled "CD Peak Elong". 

Elastic Sheet 

35 

A blend of about 63% by weight KRATON G-1657, 20% polyethylene NA-601 and 17% REGALREZ 
1126 having a melt flow of about 15 grams per ten minutes when measured at 190° C and under a 2160 
gram load; an elongation of about 750%; a modulus of elongation at 100% of about 175 psi; and a modulus 
of elongation at 300% of about 225 psi was formed into an elastic sheet of meltblown fibers utilizing 

40 conventional recessed die tip meltblowing process equipment. A four-bank meltblowing die arrangement 
was operated under the following conditions: die zone temperature from about 503 to about 548 "P; die 
polymer melt temperature from about 491 to about 532 *P*; primary air temperature from about 544 to 
about 557' F*"; pressure at die inlet/tip from about 85 to about 140 psig; forming wire vacuum about 2 
inches of water; vertical forming distance about 11 inches, forming wire speed about 61 feet per minute* 

45 and winder speed about 67 feet per minute. An elastic web of meltblown fibers was formed having a basis 
weight of about 70 grams per square meter (gsm). The sheet was tested on the Instron Model 1122 
Universal Testing Instrument and the results are given in Table 1 under the heading "Elastomer Control No. 
1" and in Table 2 under the heading "Elastomer Control No. 1." 

50 

* from about 260°C to about 286°C 
** from about 254°C to about 277°C 

55 

*** from about 282'C to about 29TC 
% a foot per minute = 0.305 m per minute 
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Data reported in Table 2 for the last test cycle (i.e. "To Break") of "Elastic Control No. 1" was 
measured at the break elongation of the composite elastic material (i.e., "NSBL No. 1") which incorporates 
"Elastic Sheet Control No. 1". For instance, the break elongation for "NSBL No. 1" is reported in Table 2 at 
the "To Break" column and the "Perm Set" row as 78 percent elongation so that is the elongation where 
5 data for "Elastomer Control No. 1" was measured during the last test cycle and reported under the "To 
Laminate Break" column. 

Composite Elastic Material 

io The neckable spunbond polypropylene material having a basis weight of 0.4 osy was unwound from a 
first supply roll at an unwind speed set at about 10 feet/minute. The supply roll unwind slipped so the 
unwind rate was measured at about 19 feet/minute (about 10% less than the bonder roll speed). The elastic 

sheet of me ltblo wn fibe rs described above having a b asis weight o^about 70 grams per square meter, was 

==un wound-f rom^a=seeondrrSupply^roikat-an= 

75 thin plastic film on one surface so it would stick to only one adjacent layer of material. 

Both the neckable polypropylene material and the elastic meltblown sheet were fed to a bonder roller 
arrangement of one smooth anvil roll and one engraved calendar roll in which the surface of the bonder 
rollers travelled at a speed of about 21 feet/minute. The difference between the unwind speed of 10 
feet/minute and the bonder roller speed of about 21 feet/minute tensioned both the neckable material and 
20 the elastic sheet resulting in an elongation of both material's. 

Fig. 3 shows the pattern of the engraved calendar roller enlarged about 5 times. The bond pattern of 
the engraved roller had approximately 300 pins or bond points per square inch which produced a bond area 
of about 15 percent. The lines connecting the pins or bond points are drawing lines and are not present in 
the engraving pattern of the calendar roller. The bond rollers were maintained at a temperature of about 
25 127*F and the pressure in the nip between the two bond rollers was approximately 355 pounds per linear 
inch (pii).* The composite material was allowed to relax immediately after bonding. 

The composite elastic material was tested on the Instron Model 1122 Universal Testing Instrument and 
the results are given in Tables 1, 2 and 3 under the heading "NSBL No. 1 

$0 Example 2 

The neckable spunbonded polypropylene material and the elastic sheet of meltblown fibers of Example 
1 were joined according to the procedure of Example 1 except that the elastic sheet was stretched a little 
less and the spunbonded material was stretched a little more. The bonder speed was set at 21 feet per 

35 minute, nip pressure was 355 pounds per linear inch, and the calendar roller and anvil roller temperatures 
were set at 127' F. The elastic sheet was unwound from a supply roll at a rate of 14 feet per minute. The 
neckable spunbonded polypropylene material was unwound from a supply roll. The unwind speed was set 
at a rate of about 14 feet per minute but slippage occurred so the unwind speed was measured at about 17 
feet per minute or about 20 percent slower than the bonder. The difference in speed created a tension 

40 which caused the neckable material to neck and the elastic material to elongate before they were joined by 
the bonder roller arrangement. 

The composite elastic material produced in this manner was tested on the Instron Model 1122 Universal 
Testing Instrument and the results are given in Tables 4, 5 and 6 under the heading "NSBL No. 2". 
Compared to the NSBL No. 1 material, the NSBL No. 2 materia! has less machine direction stretch and 

45 greater cross-machine direction stretch. 

Example 3 

A layer of the neckable spunbonded polypropylene material having a basis weight of about 0.4 osy was 
so prepared utilizing conventional Lurgi spunbonding process equipment. The Grab Tensile test properties of 
the material were measured utilizing an Instron Model 1122 Universal Testing Instrument and the results are 
reported in Table 7 under the heading "Spunbond Control No. 3". 

A roll of this neckable spunbonded polypropylene material having an initial width of about 32 inches 
was wound on a Camachine 10 rewinder made by Cameron Machine Company of Brookland, New York. 
55 The wind-up roll was operated at a speed of about 38 feet per minute and the unwind roll operated at a 
speed of about 35 feet per minute causing the materia! to neck to a width of about 20 inches. 



* t pound per linear inch = 0.4536 kg / 2.54 cm 
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The roll of neckable spunbonded polypropylene having a necked width of about 20 inches were run 
through the "22 inch Face Pilot Coating Line" made by the Black-Clawson Company, Fulton, New York. The 
unwind roll was operated at a speed of about 5 feet per minute and the winder operated at a speed of from 
about 5 to about 8 feet per minute to further neck the spunbonded material to a final width of about 14 
s inches. The roll of necked spunbonded material was put on the top position of a three position roll unwind 
apparatus. The roll of elastic meltblown sheet from Example 1 (i.e., meltblown KRATON™ blend having a 
basis weight of 70 gsm) was placed on the middle position. The bonder rolls operated at a speed of about 
20 feet/minute and the elastic sheet unwind roll operated at an speed of about 9 feet/minute. The spunbond 
sheet unwind roll was set at a speed of about 1 1 feet/minute but slippage occurred so the unwind speed 
10 was measured at about 20 feet/minute or about the same as the bonder rolls. However, enough tension was 
created to keep the necked spunbonded material in the necked condition. 

The necked spunbonded material and the elastic meltblown sheet were joined utilizing the heated 
ZZljjggjgg^ of the ca lendar roller and~anv il~roller was : set at 

i?7^1inJ^ 

75 The composite elastic necked-bonded material produced in this manner was tested on the Instron 
Model 1122 Universal Testing Instrument and the results are given in Tables 7, 8 and 9 under the heading 
"NSBL No. 3". Compared to the neckable spunbonded control material (Spunbond Control No. 3), all Grab 
Tensile Test results were lower for the composite elastic material except for the machine direction 
elongation and the cross-machine direction elongation which were significantly increased. Compared to the 

20 elastic meltblown sheet (Elastomer Control No. 1), the composite elastic material has about the same values 
during cycling but has higher Total Energy Absorbed and Peak Load at the breaking point of the composite 
elastic material (Tables 8 and 9). 

Example 4 

25 

A composite elastic necked-bonded material was prepared by joining a layer of the necked spunbonded 
polypropylene material of Example 3 (Spunbond Control No. 3) to each side of the elastic meltblown sheet 
of Example 1 (Elastomer Control No. 1). 

A first roll of the necked spunbonded material was placed in the top position of a three position roll 

30 unwind apparatus. A second roll of 0.4 osy spunbonded polypropylene having an initial width of about 32 
inches was wound on a Camachine 10 rewinder made by Cameron Machine Company of Brookland, New 
York. The wind-up roll was operated at a speed of about 42 feet per minute and the unwind roll operated at 
a speed of about 35 feet per minute causing the material to neck to a width of about 20 inches. The roll of 
spunbonded polypropylene having a necked width of about 20 inches was run through the "22 inch Face 

35 Pilot Coating Line" made by the Black-Clawson Company, Fulton, New York. The unwind roll was operated 
at a speed of about 5 feet per minute and the winder operated at a speed of from about 5 to about 8 feet 
per minute to further neck the spunbonded material to a final width of about 14 inches. The roll of necked 
spunbonded material was put on the bottom position of a three position roll unwind apparatus, A roll of the 
elastic meltblown material of Example 1 was placed in the middle position of the unwind apparatus. 

40 The neckable spunbonded polypropylene materials and the elastic meltblown sheet were joined utilizing 
the heated bonder roller arrangement of Example 1. The elastic sheet unwind was set at 12 feet per minute. 
The necked spunbonded polypropylene material was unwound from its supply rolls at a rate of about 21 
feet/minute, which provided enough tension to keep the necked spunbonded polypropylene in its necked 
condition. The bonder speed was set at 23 feet per minute, nip pressure was 355 pounds per linear inch, 

45 and the calendar roller and anvil roller temperatures were set at 127 * F. 

The composite elastic necked-bonded material produced in this manner was tested on the Instron 
Model 1122 Universal Testing Instrument. Results for the Grab Tensile Test for the Control materials and 
the composite elastic material are given in Tables 10 and 11 under the respective headings "Spunbond 
Control No. 3", "Elastomer Control No. 1 " and "NSBL No. 4". Grab Tensile Test results for the composite 

so elastic indicate less strength than neckable spunbonded control material but more strength than the 
elastomer. The cycle test data shows that the composite material has higher permanent set than the 
elastomer but much higher Total Energy Absorbed and Peak Load during the final cycle when elongated to 
break. 

55 Comparative Example 4 

A composite elastic material was prepared in which a layer of the necked spunbonded polypropylene 
material of Example 4 was joined to each side of the elastic meltblown sheet of Example 4 except that the 
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The necked spunbonded P 0 '^ \ xample ^ The bonder m rnUer temperatures were set at 

^nder ^"^\^Z^ calendar roller and an^ ro ^ 
oressure was 355 pounds per .near minute s0 tn ere mjnute s0 

The resulting compos.te elastic m ^ headmg Compos' ^ ^ 

Example^ . h t of me ltblown fibers of Example 

1 / ie Spunbond Control No. 1 and t.a ^ n , p p res sure was o w unwound 

and anV,l roller temperatures were set at J27 pyle ne mate nal was unwo ^ 
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TABLE 1 

Spunbond Elastomer NS8L 

5 Control Wo. 1 Control Wo. 1 Ho.l 

W TEA .38 ♦ .26 1-12 * .34 .31* .07 

MO Peak Load 15.9 ♦ 3.8 1.54 * .17 2.B7 ♦ .35 

HO Peak ElonQ 37+5 427 ♦ 93 135 ♦ 14 

10 " 

CD TEA .90 ♦ .36 .83 ♦ .03 .30 ♦ .08 

CO Peak Load „ . . 12.7 +2.8 1.22 ♦ .05 3.12 ♦ .48 



75 



20 



CD Peak Elong 51 ♦ 8 407 ♦ 17 85 ♦ 12 

TABLE 2 

CYCLE: 1 2 3 4 To Break 

Elastomer Control Wo. 1 . Cycled in the cross -machine to 501 CO elongation 

Peak TEA .025 ♦ .001 .020 ♦ .002 . 020 ♦ .001 .019 ♦ .001 .052 ♦ .003 

Peak Load ,303 ♦ .013 .287 ♦ .014 .282 ♦ .013 .278 ♦ .013 .405 * .018 

25 Perm Set 7.6 ♦ .6 8.2 ♦ .6 8.9 ♦ 0 8.9 * 0 

CYCLE: 12 3 4 To Break 

VSBL Mo. 1 . cycled in the cross -machine direction to 4831 CO elongation 

30 

Peak TEA .15 ♦ .08 .07 ♦ .03 .06 ♦ .03 .06 ♦ .02 ,353 ♦ .123 

Peak Load 2.5 ♦ 1.0 2.21 ♦ 1.0 2.10 ♦ .9 2.0 ♦ .9 3.8 ♦ .7 

Perm. Set 11 ♦ 4 13 ♦ 4 18 ♦ I 18 ♦ 2 78 ♦ 18 

35 



40 



45 



50 



55 
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TABLE 3 

CYCLE: i 2 5 £ To Break 

Elastomer Control Mo. 1 , cycled in the machine direction to 75% K) elongation 

Peak TEA .10 * .003 .07 ♦ .002 ,064 ♦ .002 .062 ♦ .002 .197 ♦ .005 

Peak Load .616 ♦ .02 .57 ♦ .02 .56 ♦ .02 .55 ♦ .02 .763 ♦ .02 

Perm Set 7 £.7 8 +0 8.7 ♦ .4 9.2 t 0 



NSBl Hp. 1 , cycled in the machine < 
Peak TEA .065 ♦ .006 .046 
Peak Load .538 ♦ .20 ,50 

Perm. Set 5 t 1 6 



i recti on to 76X M0 elongation 

♦ .005 .044 ♦ .005 

♦ .18 .48 ♦ .18 

♦ 1 7 ■ ♦ . 1 



.043 ♦ .005 4.56 ♦ .08 
.47 ♦ .17 3.7 ♦ .5 
9 ♦ 1 130 ♦ 8 



MO TEA 

MO Peak Load 
HO Peak Elong 
CD TEA 

CD Peak Load 
CO Peak Elong 



TABLE 4 

NSBL Ho. 1 

.31 ♦ ' .07 

2.87 ♦ .35 

135 ♦ 14 

.30 ♦ .08 

3.12 * .48 

85 * 12 



WSBl Ho. 2 

.39 (only one reading) 

3.8 ♦ .6 

94 ♦ 5 

.37 ♦ .07 

3.0 t -3 

151 ♦ 20 



45 



50 



55 
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TMIE 5 

CYCLE: 1 I I 4 To Break 

5 Elastomer Control No. 1 . cycled in the cross -machine direction to 9QX CO elongation 

Peak TEA .08 ♦ .01 .06 ♦ .006 .054 ♦ .005 .05 ♦ .005 .21 ♦ .01 

Peak Load .46 ♦ .04 .43 ♦ , .03 .42 ♦ .03 .41 ♦ .03 .63 ♦ .04 

10 perm Set 7 ♦ 1 9 ♦ 1 9 ♦ 1 9 +1 



75 »S8t No_. 2 . cycled in the cross-machine direction to 90X CO elongation 

Peak TEA .097 ♦ .01 .052 ♦ .007 . 05 ♦ .006 . 046 ♦ .006 .74 ♦ .15 

Peak Load .78 ♦ .27 .69 ♦ .25 . .66 ♦ .25 .64 ♦ .23 3.59 ♦ .36 

Pertn. Set 9 ♦ 2 11 ♦ 2 12 * 2 16 ♦ 3 177 *18 

20 " 



TABLE 6 

25 

CYCLE: 12 3 4 To Break 

Elastomer Control Wo. 1 . cycled in the machine direction to 60% » elongation 

3£) Peak TEA .07 ♦ .002 .05 ♦ .002 .05 ♦ .001 .045 * .002 .103 ♦ .002 

Peak Load .55 ♦ .01 .52 ♦ .01 .50 ♦ .01 .50 ♦ .01 .652 ♦ .01 

Perm Set 7 ♦ 0 8 ♦ 0 9 ♦ 1 9 i 1 

35 

NSBL Wo. 2 . cycled in the machine direction to 63X MD elongation 

Peak TEA .177 ♦ ,05 .104 ♦ .02 .10 + .02 .09 ♦ .01 .49 ♦ .1 

40 Peek Load 3.55 ♦ .6 3.2 ♦ .5 3.1 ♦ .4 3.0 ♦ .4 5.5 ♦ .7 

Perm. Set 9 * 2 11 ♦ 3 11 ♦ 3 14 ♦ 4 Sfl *4 



45 



50 
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TABLE 7 

Spunbond Elastomer 

Control No. 3 Control Ho, 1 WSBl No, 3 

5 1 ————— — — — — - 

MO TEA 0.57 * .18 1.12 ♦ .34 0.23 ♦ .001 

HO Peak Load 13.8 ♦ 1.5 1.54 ♦ .17 2.66 ♦ .23 

MO Peak E long 31 ♦ 5 427 ♦ 93 141 ♦ 11 

10 

CO TEA 0.69 ♦ .13 0.83 ♦ .03 0.38 ♦ .01 

CO Peak Load 12.4 ♦ 2.3 1.22 ♦ .05 2.6 ♦ .2 



-C0^Peak-Elong--=^=^ ^42^-^^^^3^—^^^4Q7r^ m +,^^ U , m ^^^^JO^ 



J5 



TABLE 8 

20 CYCLE: 12 3 4 To Break 

HS8L Wo. 3 . cycled in the cross-machine direction to 114X CD elongation 

Peak TEA .131 t ,066 * .004 .061 ♦ .003 .058 ♦ .003 .51 ♦ .17 

25 

Peak Load .90 ♦ .24 .79 • .20 . 75 ♦ .19 .72 ♦ .18 3,16 ♦ ,74 

Perm Set 11 ♦ 1 13 ♦ 2 14 ±2 16 i 2 172 t15 , 

30 

Elastomer Control Wo. 1 . cycled in the cross-machine direction to 114X CD elongation 

Peak TEA .14 ♦ .002 .09 ♦ .001 .09 ♦ .001 .08 ♦ .001 .20 ♦ .002 

Peak Load .57 ♦ .005 .53 ♦ .003 .52 ♦ .005 .51 ♦ .004 .68 ♦ .01 

35 

Perm. Set 8 ♦ 0 9 * .5 10 ♦ .5 10 ♦ .5 



40 



45 



50 
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TABLE 9 

CYCLE: 1 2 3 

5 XSBL Ho- 3 . cycled in the machine direction to 973C MD elongation 

Peak TEA .083 * .008 .059 ♦ .005 .057 ♦ .005 

Peak toad .76 ♦ .34 .67 z .29 .67 ♦ .30 

Perm Set 4.4 ♦ 1.1 5.2 ♦ 1.1 6.0 ♦ 1.2 

70 " 



- 10 8reak 

.056 ♦ .004 .493 * .14 
.65 ♦ .28 4.73 * .40 

9.0 ♦ 2.3 137 ♦ 7 



75 Peak TEA 
Peak Load 
Perm. Set 



.15 

.7 



.01 .10 
.03 .65 
0 8 



.005 
.03 



.09 
.63 



.004 
.03 



.089 
.62 



.004 
.03 



.184 
.786 



,01 
.03 



♦ 0 



20 



25 



TABLE 10 



30 



35 



HQ TEA 

HD Peak Load 
M0 Peak Elong 
CO TEA 

CO Peak Load 
CD Peak El cog 



Spunbond 
Control Ho. 3 



0.57 
13.8 
31 

0.69 
12.4 
42 



.18 
1.5 
5 

.13 
2.3 
3 



Elastomer 

Control Wo. 1 

1.12 t 

1.54 ♦ 

427 i 

0.83 + 

1.22 ♦ 

407 ♦ 



93 



.34 
.17 

.03 
.05 



17 



NSBL NO. 4 
Control Wo. 4 

Q.38 

4.2 

130 

.52 
3.6 
160 



11 



.07 
.6 

.09 
.5 



11 
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n l To Break 
TABLE 11 £ 

7 * 



I 

CYCLE: ~ oQX CO elongation 

4 cyclrti n t h.cros S -~cMn«d.rect,onto90Xa, 

« S 5 "^ " - * . .007 .06 * ■« • 



05 ♦ .005 -72 1 



Peak Load 1.6' - 24 i 3 151 

Perm Set 18 

)0 




.003 -161 t - 01 

75 Peak TEA - 086 - 12 * -02 ■ syc " 



Peak Lo* .'78 ♦.<».«- ^ 9.8 1 0 



Perm. Set 7.5 1 * 3 

20 



8 



.004 


.06 t 


.003 


.055 


.02 


.43 ♦ 


.02 


.42 


.3 


9.6 t 


.3 


9.8 



25 



HO TEA 



CO TEA 



CO Elong 



55 



Conpos 
.33 



jtt MO. 4_ 
.06 



UBLEJ3 



4.57 



.21 



50 

HO Elong 

50 .54 



2.45 



♦ 5 

♦ .15 
.31 



217 t 



23 



tKHL MO. 4 



.38 



30 MO TEA 4.2 

5.8 t 5 

MD Peak Load 130 

48 i 4 



t - 07 

* .6 

♦ 11 



HO Peek Elong .5 t - 1 

♦ . 1 



.6 

35 CO TEA 3.6 t 

3.1 i 5 

CD Peak Load 160 t 

229 1 12 

CO P«»k Elong 

40 



11 



MS9L MO. 5 



Gr8b Tensile: .39 (one test only) 

45 35 ♦ *0b 



3.8 ♦ - 6 



MO Peak Load " 94 t 5 



.37 ♦ 

3.0 t 3 



CD Peak Load ^1 - 20 
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RELATED APPLICATIONS 

This application is one of a group of commonly assigned patent applications which are being filed on 
the same date. The group includes the present application and application Serial No. 07/451,281 in the 
s name of Michael T. Morman and entitled "Multi-Direction Stretch Composite Elastic Material including a 
Reversibly Necked Material". The subject matter of that application is incorporated herein by reference. 

Claims 

70 1. A composite elastic material capable of stretching in at least two directions comprising: 
at least one elastic sheet; and 

at least one necked material joined to the elastic sheet at least at three locations arranged in a 

75 2. The material of claim 1 wherein the elastic sheet comprises an eiastomeric polymer selected from the 
group consisting of elastic polyesters, elastic polyurethanes, elastic polyamides, elastic copolymers of 
ethylene and at least one vinyl monomer, and elastic A-B-A' block copolymers wherein A and A f are 
the same or different thermoplastic polymers, and wherein B is an eiastomeric polymer block. 

20 3. The material of claim 1 or 2 wherein the elastic sheet is an elastic web of meltblown fibers. 

4. The material of one of the preceding claims wherein the elastic sheet is a pressure sensitive 
eiastomeric adhesive sheet. 

25 5. The material of claim 4 wherein the pressure sensitive eiastomeric adhesive sheet is formed from a 
blend of an eiastomeric polymer and a tackifying resin. 

6. The material of claim 5 wherein the blend further includes a processing aid. 

30 7. The material of claim 4 wherein the pressure sensitive elastomer adhesive sheet is a pressure sensitive 
elastomer adhesive web of meltblown fibers. 

8. The material of one of claims 2 to 7 wherein the elastometric polymer is blended with a processing aid. 

35 9. The material of one of claims 3 to 8 wherein the web of meltblown fibers includes microfibers. 

10. The material of one of the preceding claims wherein the necked material is a material selected from the 
group consisting of knitted fabrics, loosely woven fabrics, nonwoven materials and/or a composite 
material comprising a mixture of fibers and one or more other materials selected from the group 

40 consisting of wood pulp, staple fibers, particulates and super-absorbent materials. 

11. The material of claim 10 wherein the nonwoven material is a web selected from the group consisting of 
a bonded carded web of fibers, a web of spunbonded fibers, a web of meltblown fibers, and a 
multilayer material including at least one of the webs. 

45 

12. The material of claim 10 or 11 wherein the fibers comprise a polymer selected from the group 
consisting of polyolefins, polyesters, and polyamides. 

13. The material of claim 12 wherein the polyolefin is selected from the group consising of one or more of 
so polyethylene, polypropylene, polybutylene, ethylene copolymers, propylene copolymers, and butylene 

copolymers. 

14. The material of one of claims 11 to 13 wherein the web of meltblown fibers includes microfibers. 

55 15. A composite elastic material cabable of stretching in at least two direction, especially according to one 
of the preceding claims, comprising 

at least one elastic web of meltblown fibers; and 

at least one necked nonwoven web of polypropylene fibers joined to the elastic web at least at 
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three locations arranged in a nonlinear configuration, the necked web being gathered between at least 
two of the locations. 

16. A method of producing a composite elastic material capable of stretching in at least two directions, 
5 especially according to one of the preceding claims, comprising: 

applying a tensioning force to at least one neckable material to neck the material; and 
elongating an elastic sheet; 

joining the tensioned, necked materials to the elongated elastic sheet at least at three locations 
arranged in a nonlinear configuration; and 
10 relaxing the elongated elastic sheet so that the necked material is gathered between at least two of 

the locations. 

17. The_methpd_of claim 16 wherein the elastic sheet isjslongated at least about 25 percent. 

75 18. The method of claim 16 or 17 wherein the elastic sheet is a pressure sensitive elastomeric adhesive 
sheet adapted to form a bond with at least one necked material. 

19. The method of one of claims 16 to 18 wherein the elastic sheet and at least one necked material are 
joined by a method selected from the group consisting of thermal bonding, pressuree bonding, 
20 ultrasonic bonding, hydraulic entangling, and laser bonding. 

Patentanspruche 

1. Elastisches Verbund material, das zur Streckung in mindestens zwei Richtungen imstande ist, umfas- 
25 send; 

mindestens eine elastische Schicht; und 

mindestens ein dimenstonsvermindertes Material, das mit der elastischen Schicht an mindestens 
drei Stellen verbunden ist, die in einer nicht linearen Anordnung liegen, wobei das dimensionsvermin- 
derte Material zwischen mindestens zwei dieser Stellen gekrauselt ist. 

30 

2. Material nach Anspruch 1, wobei die elastische Schicht ein elastomeres Polymer umfafit, ausgewa'hlt 
aus der Gruppe bestehend aus elastischen Polyestern, elastischen Poly urethanen, elastischen Polyami- 
den, elastischen Copolymeren von Ethylen und mindestens einem Vinylmonomer, und elastischen A-B- 
A'-Blockcopolymeren, wobei A und A' dieselben oder verschiedene thermoplastische Polymere sind 

35 und wobei B ein eiastomerer Polymerblock ist. 

3. Material nach Anspruch 1 oder 2, wobei die elastische Schicht eine elastische Bahn aus schmelzgebla- 
senen Fasern ist. 

40 4. Material nach einem der vorangehenden AnsprOche, wobei die elastische Schicht eine druckempfindli- 
che elastomere Haftmittelschicht ist. 

5. Material nach Anspruch 4, wobei die druckempfindliche elastomere Haftmittelschicht aus einer Mi- 
schung aus einem elastomeren Polymer und einem Klebrigkeit verleihenden Harz geformt ist. 

45 

6. Material nach Anspruch 5, wobei die Mischung ferner eine Verarbeitungshilfe enthalt. 

7. Material nach Anspruch 4, wobei die druckempfindliche elastomere Haftmittelschicht eine druckemp- 
findliche elastomere Haftmittelbahn aus schmelzgeblasenen Fasern ist, 

so 

a Material nach einem der Anspruche 2 bis 7, wobei das elastomere Polymer mit einer Verarbeitungshilfe 
vermischt ist. 

9, Material nach einem der Anspruche 3 bis 8, wobei die Bahn aus schmelzgeblasenen Fasern Mikrofa- 
55 sern entha'lt. 

10. Material nach einem der vorangehenden AnsprUche, wobei das dimensionsverminderte Material ein 
Material ist, ausgewahlt aus der Gruppe bestehend aus Wirkstoffen, offen gewebten Geweben, 
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Vliesstoffen und/oder Verbundmaterialien, umfassend eine Mischung aus Fasern und einem oder 
mehreren anderen Materialien, ausgewahlt aus der Gruppe bestehend aus Zellstoff, Stapelfasern, 
partikularen Materialien und superabsorbierenden Materialien. 

5 11. Material nach Anspruch 10, wobei das Vliesmaterial eine Bahn ist, ausgewahlt aus der Gruppe 
bestehend aus einer gebundenen kardierten Faserbahn, einer Bahn aus spinngebundenen Fasern, einer 
Bahn aus schmelzgeblasenen Fasern und einem mehrlagigen Material, welches mindestens eine der 
Bahnen enthalt. 

70 12. Material nach Anspruch 10 oder 11, wobei die Fasern ein Polymer umfassen, ausgewahlt aus der 
Gruppe bestehend aus Polyolefinen, Polyestern und Polyamiden. 

oder mehreren von Polyethylen, Polypropylen, Polybutyien, Ethylencopolymeren, Propylencopolymeren 
75 und Butylencopolymeren. 

14. Material nach einem der Anspruche 11 bis 13, wobei die Bahn aus schmelzgeblasenen Fasern 
Mikrofasern enMlt. 

20 15. Elastisches Verbundmaterial, insbesondere nach einem der vorangehenden Anspruche, das mindestens 
in zwei Richtungen streckbar ist, umfassend: 

mindestens eine elastische Schicht aus schmelzgeblasenen Fasern; und 

mindestens eine dimensionsverminderte Vliesbahn aus Polypropylenfasern, die mit der elastischen 
Schicht an mindestens drei Stellen verbunden ist, die in einer nicht linearen Anordnung liegen, wobei 
25 die dimensionsverminderte Bahn zwischen mindestens zwei dieser Stellen gekrauselt ist. 

16. Verfahren zur Herstellung eines elastischen Verbundmaterials insbesondere nach einem der vorange- 
henden Anspruche, das in mindestens zwei Richtungen streckbar ist, umfassend: 

Ausuben einer Spannkraft auf mindestens ein dimensionsverminderbares Materia! zur Dimensions- 
30 verminderung des Materials; und 

Dehnen einer elastischen Schicht; 

Verbinden der gespannten, dimensionsverminderten Materialien mit der gedehnten elastischen 
Schicht an mindestens drei Stellen, die in einer nicht linearen Anordnung liegen; und 

Entspannen der gedehnten elastischen Schicht, so daB das dimensionsverminderte Material zwi- 
35 schen mindestens zwei der Stellen gekrSuselt wird. 

17. Verfahren nach Anspruch 16, wobei die elastische Schicht um mindestens 25 Prozent gedehnt wird. 

18. Verfahren nach Anspruch 16 oder 17, wobei die elastische Schicht eine druckempfindliche elastomere 
40 Haftmittelschicht ist, die zur Bildung einer Bindung mit mindestens einem dimensionsverminderten 

Material geeignet ist. 

19. Verfahren nach einem der Anspruche 16 bis 18, wobei die elastische Schicht und mindestens ein 
dimensionsvermindertes Material durch ein Verfahren verbunden werden, das ausgewahlt wird aus der 

45 Gruppe bestehend aus Warmebindung, Druckbindung, Ultraschallbindung, hydraulische Verschlingung 
und Laserbindung. 

Revendications 

so 1* MateViau composite 6lastique capable d'etre etire* dans au moins deux directions, comprenant : 
au moins une feuille elastique ; et 

au moins un mateViau ayant subi une striction relit a la feuille Elastique en au moins trois 
emplacements disposes suivant une configuration non lintaire, le mateViau ayant subi une striction 
e*tant fronce* entre au moins deux desdits emplacements. 

55 

2. MateViau selon la revendication 1, dans lequel la feuille elastique est constitute d'un polymere 
dlastomere choisi dans le groupe consistant en les polyesters tlastiques, les polyurethanes tlastiques, 
les polyamides tlastiques, les copolymers tlastiques de Pdthylfene et d'au moins un monomere 
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vinylique, et les copolymers sequences A-B-A' elastiques ou A et A' sont des polymeres thermoplasti- 
ques identiques ou difftrents et ou B est une sequence polymere elastomere. 

3. Materiau selon la revendication 1 ou 2, dans lequel la feuille elastique est une nappe tlastique de fibres 
obtenues par fusion-souffiage. 

4. Materiau selon Tune des revendications prectdentes, dans lequel la feuille elastique est une feuille d'un 
adhesif elastomere sensible a la pression. 

5. Materiau selon la revendication 4, dans lequel la feuille en adrtesif elastomere sensible a la pression est 
formee a partir d'un melange d'un polymere elastomere et d'une resine renforcant la collabilite. 

6. _„Matenau„ selon la_ revendication 5, dans lequel le melange comprend en outre un auxiliaire de 
traitementi^ — — ~ . ^=^^~-^=^=^==^ — ... ^^ 

7. Materiau selon la revendication 4, dans lequel la feuille d'adhesif elastomere sensible a la pression est 
une nappe d'adrtesif elastomere sensible a la pression constitute de fibres obtenues par fusion- 
souffiage. 

8. Materiau selon Tune des revendications 2 a 7, dans lequel le polymere elastomere est melange avec 
un auxiliaire de traitement. 

9. Materiau selon I'une des revendications 3 a 8, dans lequel la nappe de fibres obtenues par fusion- 
souffiage comprend des microfibres. 

10. Materiau selon I'une des revendications prectdentes, dans lequel le materiau ayant subi une striction 
est un materiau choisi dans le groupe consistant en les etoffes a maille, les etoffes tissees laches, les 
materiaux non tisses et/ou un materiau composite constitue* d'un melange de fibres et d'un ou piusieurs 
autres materiaux choisis dans le groupe consistant en la pate de bois, les fibres courtes, les materiaux 
particulates et superabsorbants. 

11. Materiau selon la revendication 10, dans lequel le materiau non tisse est une nappe choisie dans le 
groupe consistant en une nappe cardee-liee de fibres, une nappe de fibres lites au filage, une nappe 
de fibres obtenues par fusion-souffiage et un materiau stratifie* comprenant au moins I'une desdites 
nappes. 

12. Materiau selon la revendication 10 ou 11, dans lequel les fibres sont constitutes d'un polymere choisi 
dans le groupe consistant en les polyoltfines, les polyesters et les polyamides. 

13. Mattriau selon la revendication 12, dans lequel la polyolefine est choisie dans le groupe consistant en 
I'un ou piusieurs des composes suivants : le polyethylene, le polypropylene, le polybutylene, les 
copolymers de i'ethylene, les copolymers du propylene et les copolymers du butylene. 

14. Materiau selon I'une des revendications 11 a 13, dans lequel la nappe de fibres obtenues par fusion- 
souffiage comprend des microfibres. 

15. Materiau composite tlastique capable d'etre etire dans au moins deux directions, en particuiier selon 
Tune des revendications prtcedentes, comprenant : 

au moins une nappe tlastique de fibres obtenues par fusion-souffiage ; et 
au moins une nappe non tissue ayant subi une striction, constitute de fibres de polypropylene et 
relite a la nappe tlastique en au moins trois emplacements disposes suivant une configuration non 
lintaire, la nappe ayant subi une striction ttant froncte entre au moins deux desdits emplacements. 

16. Procede* de production d'un materiau composite elastique capable d'etre etirt dans au moins deux 
directions, en particuiier selon I'une des revendications prtctdentes, comprenant : 

Papplication d'une force de traction a au moins un materiau susceptible de subir une striction pour 
retrtcir le materiau ; et 

I'allongement d'une feuille elastique ; 
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le fait de relier !e materiau sous tension ayant subi une striction a la feuille elastique allongee en au 
moins trois emplacements disposes suivant une configuration non lineaire ; et 

le relachement de la feuille elastique allongee, de sorte que le materiau ayant subi une striction est 
fronce entre au moins deux desdits emplacements. 

5 

17. Procede seton la revendication 16, dans lequel la feuille elastique est allongee d'au moins 25% environ. 

18. Procedd selon la revendication 16 ou 17, dans lequel la feuille elastique est une feuille d'adhesif 
^lastomdre sensible a la pression adapt^e a former une liaison avec au moins un materiau ayant subi 

w une striction. 

19. Procede selon Tune des revendications 16 a 18, dans lequel la feuille elastique et au moins un 
materiau ay ant subi un e striction son t relics par un p rocede choisi dans le groupe~consistant en une 
liaison Ih^rrniqueTun^al^^ enchevetrement hydraulique 

75 et une liaison par laser. 
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